



















????????????????????????????? α-amylase ????? (Kikkoman), Lipase activity 
assay kit (Cayman) ???????????  











???? (? 1)??????? 25.8-91.4 
nmol/g, ???? 99.9-554.6 nmol/g ??
??????????????????
??????????????????
? ? ? ? ?? ??? ??? ????????? ?????
???????? ??? ???? ????????????????? ???
? 1. ?????????????????? 
????











????? ?? ???? ??? ????? ????? ??? ????? ??? ????? ???
? ????? ?? ???? ??? ?????? ???? ????? ??? ????? ???
? ????? ?? ???? ???? ????? ???? ????? ??? ????? ???
? ????? ?? ???? ??? ?????? ???? ????? ??? ????? ???
? ????? ?? ???? ???? ?????? ???? ????? ??? ????? ???
? ????? ?? ???? ??? ?????? ???? ????? ??? ????? ???
? ????? ?? ???? ???? ?????? ???? ????? ??? ????? ???
?
??
????? ?? ???? ?????? ????? ???? ????? ??? ????? ???
? ????? ?? ???? ????? ????? ???? ????? ??? ????? ???
? ????? ?? ???? ?????? ????? ???? ????? ??? ????? ???
? ????? ?? ???? ?????? ????? ? ?? ?
? ????? ?? ???? ?????? ????? ? ?? ?












23 ????????????????? (? 2). ????? linalool




? 3?????????? (? 1A)???????????????
??????????????????? 2???????????
??????????????????????? 4-vinylguaiacol?


















???????????????????????????????DNA????? (ZR Fecal DNA MiniPrep)?
????????V3V4f?V3V4r?????? 16S rDNA V3/V4?????? ITS1F_KYO1?ITS2_KYO2???
??? ITS 1???????? PCR??????????????????????????????????
??MiSeq (Illumina) ???? 2×300 bp????????????????????????????????
?????????????Qiime ????????????????????????????? 2 ????
??????????????????? Bacillus sp. ? 50%?????????Bacillus??????????
???????????????????????????????Bacillus????????? 
































































































































細菌の群集構造において，中国産神麹では が 以上を占めていた． 属細菌は一般に耐熱性
の芽胞を形成する．よって生菌として多く検出された耐熱性の細菌は 属細菌と推察した．























































































0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
F
Chroroplast mitochondria Bacillus Leuconostocaceae
Streptomyces Lactobacillus Pediococcus Bacillaceae
Paenibacillus Thermoactinomycetaceae Lactobacillaceae Rickettsia



























0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
G
Aspergillus	sp. Rhizopus	sp. Wallemia	sp. Fusarium	sp. Wickerhamomyces	sp.
Xeromyces	sp. Alternaria	sp. Botrytis	sp. Xerochrysium	sp. Phaeobotryon	 sp.
Mucor	sp. Cladosporium	sp. Tilletia sp. Aureobasidium	sp. Penicillium	sp.
Botryosphaeria	 sp. Cercospora	sp. Curvularia	sp. Didymella	sp. Microidium	sp.
Candida	sp. Kazachstania	sp. Saccharomyces	sp. Diaporthe	sp. Pestalotiopsis	sp.



































??????????????????????????Pediococcus sp., Lactobacillus sp. , Leuconostoc sp. ???
?????????? 
?????????????????????????? Aspergillus sp. ?? Rhizopus sp. ????????
???? (? 2B)????Mucor sp. ???????????????????????????????????




?????????Rhizopus sp. ???Aspergillus sp. ?????????????????????K, L, M?





???????????? Aspergillus sp. ??
Rhizopus sp. ?????????????????
?????????????? 3????????
??? SYBR premix Ex Taq II (TliRNase H plus) ??
???????? PCR ????????????
PCR????? 3?????? Rhizopus sp.???
??? 10^4?10^7 ??????????????










????????????????????? (linalool?terpinen-4-ol) ?? 23???????????????
??????????????????????????????????????????????????















? 3 ?????? PCR????????  
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